graminis f. sp. tritici isolates, well characterized for virulence, were used to test the segregating populations.
DNA extraction and RAPD analysis. The genomic DNA was extracted from fresh leaves of wheat plants (4) . Random 10-base primers (kits OP-A through OP-AN) were obtained from Operon Technologies Inc. (Alameda, CA). The polymerase chain reaction (PCR) procedure described by Williams et al. (23) was followed with minor modifications. Each reaction consisted of 2.4 µl of reaction buffer mix, 1.2 µl of dNTPs (2.5 mM), 5 µl of primer (4 or 5 ng/µl), 0.2 µl of Taq polymerase (5 Ug/µl), 1.2 µl of unacetylated bovine serum albumen, and 5.0 µl of genomic DNA (4 or 5 ng/µl). A total of 41 cycles of PCR amplification were performed using a standard RAPD program, in which each cycle consisted of denaturation at 92°C for 1 min, annealing at 35°C for 1 min, and extension at 72°C for 2 min. The reaction products were then visualized by electrophoresis on 1.2 to 1.5% agarose gels in 1× Tris-borate-EDTA.
Bulked segregant analysis. A total of 71 DNA samples extracted from the BC 1 F 1 individuals derived from the cross of NKCoker 9803 × 2/NC96BGTA5 population were pooled into two separate groups, labeled "R" and "S," for bulked segregant analysis. The R group consisted of 30 DNA samples from 30 BC 1 F 1 individuals that were highly resistant to isolate 209a2 of B. graminis f. sp. tritici, and the S group was composed of 30 DNA samples from 30 BC 1 F 1 individuals that were susceptible to isolate 209a2 of B. graminis f. sp. tritici. The other 11 DNA samples from the same BC 1 F 1 population were not pooled into the R or S groups, because the plants were intermediate or variable for resistance to isolate W72-27. A total of 156 10-base random primers were used to screen for RAPD markers in Saluda, NC96BGTA5, the R and the S groups. Linkage analysis. The 71 DNA samples extracted from the BC 1 F 1 individuals derived from the cross of NK-Coker 9803 × 2/NC96BGTA5 population were also used to identify RAPD markers linked to the powdery mildew resistance gene in NC96BGTA5. Linkage of loci segregating in the BC 1 F 1 was analyzed based on the maximum likelihood method (1). The genetic map was constructed by using MapMaker V2.0 for Macintosh (10) . The recombination frequency was transformed into centimorgans (cM) according to the Kosambi function (9) .
RESULTS AND DISCUSSION
Reaction of resistance. The reactions of 25 wheat lines for powdery mildew resistance after inoculation with 10 isolates of B. graminis f. sp. tritici are listed in Table 1 . NC96BGTA5 and the lines carrying Pm12, Pm13, Pm20, and Pm2l were resistant to all tested isolates. It is unlikely that the present gene in NC96BGTA5 is identical to any of these four genes Pm12, Pm13, Pm20, or Pm2l, because they were not derived from the A genome. The resistance in NC96BGTA5 is also unlikely to be controlled by Pm18, because this gene was identified in a common wheat cultivar, Weihenstephan M1N, and contained no A genome diploid parent in its pedigree.
Segregation and inheritance. All four F 1 progenies, NK-Coker 68-15/NC96BGTA5, NC96BGTA5/NK-Coker 68-15, Saluda/ NC96BGTA5, and NK-Coker 9803/NC96BGTA5, were rated as resistant or moderately resistant to isolates 209a2, W72-27, #8, E 3 25, and Wkin91, which indicated either complete or partial dominance of resistance ( Table 2) .
The F 2 segregation ratios for resistance in three populations to B. graminis f. sp. tritici isolates 209a2 and W72-27 were in accordance with a 3R:1S ratio expected for segregation of a single dominant gene (Table 3 ). The BC 1 F 1 segregation ratios conformed to a 1R:1S ratio to isolates 209a2 and W72-27 when the susceptible cultivars were used as recurrent parents (Table 4 ). The dominant action of the resistance gene was further observed where all BC 1 F 1 plants were resistant to isolates 209a2 and W72-27, when NC96BGTA5 was used as the recurrent parent (Table 4) . Allelism tests revealed the presence of Pm3a in NC96BGTA5. All individuals were resistant to isolates #8 and E 3 25 in the Saluda/NC96BGTA5 F 2 population and the Saluda × 2/NC96BGTA5 population (Tables 3 and 4) . These results indicated one common allele for resistance to powdery mildew in Saluda and NC96BGTA5. Because Saluda contained Pm3a, which confers resistance to isolates #8 and E 3 25, NC96BGTA5 should also carry the resistance allele Pm3a. Therefore, resistance to powdery mildew in NC96BGTA5 is controlled by two dominant genes. One gene, Pm3a, was from its recurrent parent Saluda, and the second was a new gene from wild einkorn wheat. It is proposed that this new gene for wheat powdery mildew resistance in NC96BGTA5 be designated Pm25.
The resistance gene in NC96BGTA5 was found to be linked to Pm3a, based on the F 2 and BC 1 F 1 populations derived from the crosses between NC96BGTA5 and a susceptible cultivar NKCoker 68-15. The cosegregations of Pm3a and Pm25 for resistance to #8 and E 3 25 did not fit the 15R:1S or 3R:1S ratios expected for independent segregation of two dominant genes in F 2 and BC 1 F 1 populations, respectively (Tables 3 and 4 Tables 3 and 4) . Pm3a is located on chromosome 1A (2), while Pm18, the only A genome differential we were unable to evaluate, is located on chromosome 7A (6) .
Marker analysis. Three RAPD markers, OPX06 1050 , OPAG04 950 , and OPAI14 600 , revealed clear polymorphisms (Fig. 1) and were found to be linked to gene Pm25. The frequencies of recombination between the gene Pm25 and the three markers were 11.3 ± 3.76%, 15.5 ± 4.29%, and 19.7 ± 4.72%, respectively (Table 5) ; i.e., the linkage distance between them was 12.8 ± 3.96 cM, 17.2 ± 4.48 cM, and 21.6 ± 4.88 cM, respectively. The frequencies of recombination between the RAPD markers were 4.2 ± 2.38%, 8.5 ± 3.31%, and 4.2 ± 2.38%, respectively (Table 5) ; i.e., the linkage distance between them was 4.4 ± 2.43 cM, 12.8 ± 3.36 cM, and 4.4 ± 2.43 cM, respectively. A genetic map of the new gene Pm25 region was constructed based on the data from the NK-Coker 9803 × 2/NC96BGTA5 BC 1 F 1 population (Fig. 2) . The three markers were not detected in 25 wheat lines that contained other Pm genes. They may be useful for distinguishing Pm25 from other Pm genes and for genetic mapping of chromosome 1A. However, markerassisted selection for Pm25 by use of the three markers will be difficult because of the distance between the markers and Pm25.
